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Introduction
The rapid growth in the foreign-born population in many OECD countries in recent decades has prompted considerable research on the socio-economic impacts of immigration. Among this research activity there have been a number of econometric studies conducted since the 1990s that suggest that immigration has a statistically significant positive impact on merchandise trade, starting with Gould (1994) . Such a result is theoretically plausible because of both macro and micro considerations.
At the macro level, it can be argued that immigration-induced population growth increases aggregate demand and output, which -in turn -increases the demand for imports. Exports may increase as well if the presence of immigrants in export industries lowers unit production costs or if immigration enhances the international competitiveness of the host country more broadly (e.g. through greater labor mobility and lower prices). At the micro level, immigrants may be expected to have ongoing links with the home country that can help businesses in the host country to develop networks that can facilitate exporting to, or importing from, the migrant home country. Immigrants also have a good understanding of the institutional and legal arrangements in their home country and, where their native language is different from that of the host country, they can improve communication in trading relationships. Having migrants involved in trade can also enhance the trust in the business relationships between the home and host countries. At the same time, migrants often have a preference for certain goods (particularly, but not exclusively, food items) from the home country. Over time, demand for such goods increases among the host population as well through a 'demonstration effect' (e.g. ethnic restaurants).
The trade facilitation effect of migration applies to both imports and exports, while the 'home preference' effect applies only to imports. The balance of these effects could therefore boost imports more than exports, if the trade facilitation effect would be 'symmetric'. However, if migrants play a key role in expanding exports to their home country, while there are import barriers in the form of tariffs in place in the host country, the impact of immigration on host country exports may exceed that on imports. Most studies to date have focused on developed host nations. 1 It is clear that, bilaterally, the increase in trade due to immigration applies to the migrant home country as well, whereas the balance of trade effect would be the opposite of that in the host country.
Estimated magnitudes of effects of international migration on trade vary considerably across several applied studies. Because most studies have adopted broadly the same model specification, a log-linear gravity model of export and import flows augmented with the logarithm of the stock of immigrants from specific source countries as an additional explanatory variable, the resulting 1 The study by Caravire Bacarezza and Ehrlich (2006) on Bolivia is a rare exception.
2 elasticities are broadly comparable and yield a set of estimates that is well suited to meta-analysis.
We therefore compile and analyze in this paper the distribution of import and export elasticities of immigration across 48 studies that yielded some 300 estimates. 2 A smaller meta-analysis of 24 papers, yielding 184 estimates, was published recently (Lin 2011) . Besides having a larger sample, the present meta-analysis differs in a number of fundamental ways from Lin (2011) . Firstly, we consider imports and exports separately where possible. Secondly, we use 'best-practice' maximum likelihood estimation that accounts for: (i) unobserved heterogeneity; (ii) differences between 'within-study ' and 'between-study' variation; and (iii) explicit modeling of publication bias similar to Ashenfelter et al. (1999) and Nijkamp and Poot (2005) . 3 Thirdly, using reported sample means of migration and trade in the primary studies, we convert non-elasticities to elasticities where possible.
Most empirical studies focus on merchandise data and few have explicitly considered trade in services, although some studies have been conducted on the impact of immigration on outbound and inbound tourism (e.g. Law et al. 2009 . Others have looked at the effect of immigration on Foreign Direct Investment (e.g. Kugler and Rapoport 2007 , Javorcik et al. 2010 , Driessen et al. 2011 . However, in the present paper the focus is predominantly on merchandise trade. Several authors have considered a distinction between differentiated consumer goods and undifferentiated producer goods (such as raw materials). It is plausible that for more 'complex' commodities migrants can play a more important role in trade facilitation. The meta-analysis in fact confirms that the migrant elasticities of trade are less for homogeneous goods.
The next section provides a short narrative review of the salient literature and also motives the use of meta-analysis as an effective means of quantitatively synthesizing this literature. Section 3 describes how the meta-analytic dataset of 300 estimates (also referred to as 'effect sizes') derived from 48 studies has been put together. Section 4 provides a first exploration of the data by means of descriptive statistics. Meta-regression models are discussed in Section 5. Section 6 sums up.
Literature review
There is a relatively large literature that considers the two-way interaction between international trade and international migration (reviewed in e.g. Poot and Strutt 2010 , and White and Tadesse 2011 . Of the studies that focus on the impact of migration on trade, most suggest that 2 This literature continues to expand. We are aware of at least the following papers that became available after the completion of our data set: Parsons (2011 ), Bowen and Pédussel-Wu (2011 ), Egger et al. (2011 and Bratti et al. (2011) . The findings of these recent papers generally reinforce rather than contradict the present meta-analysis. While migrants can reduce the cost of international trade by using their knowledge of language, customs, and laws to conduct business with their country of birth or similar countries, they also impact on international trade through the consumption (imports) channel, because immigrants have preferences in favor of the products of their country of birth, and their incomes in the host country give them sufficient purchasing power to afford those goods. Moreover, the presence of foreign-born entrepreneurs may boost the availability of such goods (Bratti et al., 2011) .
However, migration may also create incentives for domestic firms to produce relevant substitutes (see e.g. Dunlevy and Hutchinson 1999, Girma and Yu 2002) .
It should be noted that conventional neoclassical trade theory (like Heckscher-Ohlin)
predicts that migration and trade are substitutes but the empirical evidence summarized in this paper suggests that complementarities between migration and trade dominate (see also e.g. Nana and Poot 1996; Gaston and Nelson 2011; Bowen and Pédussel-Wu 2011) . In any case, the growth in both trade and migration in recent decades suggests that the traditional theory of trade probably cannot accurately capture the complete relationship between migration and trade (Lewer and Van den Berg, 2009) . In practice, the influence of immigration on trade flows has been primarily estimated through the gravity equation. It is therefore important to discuss briefly the gravity model in the next sub-section.
The gravity model
The gravity model of bilateral trade, first introduced by Tinbergen (1962) and Pöyhönen (1963) , has withstood the test of time and remains the most popular model to explain international trade patterns. Despite the theory of gravitational forces originating in physics as Newton's law (which states that the gravitational attraction exerted on an object by a body, declines with the (squared) distance between the objects attracted and is proportional to the masses of the bodies), this gravity 4 theory has been long recognized for its consistent empirical success in explaining different types of flows in economics, such as migration, commuting, shopping trips, tourism, and trade. With respect to trade, the model assumes that the amount of trade between two countries is increasing in the economic size of the countries (measured by their national income) and decreasing in the cost of transportation between them (measured by geographical distance). Hence:
in which F ij is the trade (exports, imports, or gross trade) between countries (or regions) i and j; E i is the 'economic mass' (e.g. GDP) of i; E j is the economic mass of j; D ij is the distance between i and j;
and G is the gravitational constant. According to this equation trade is always positive and balanced.
Based on equation (1) The gravity model has a rather high explanatory power, which makes it an attractive specification to test the marginal influence of additional explanatory variables. The popularity of this model increased since some theoretical justifications have been formulated by e.g. Linnemann (1966) , Anderson (1979) , Bergstrand (1985) , Nijkamp and Reggiani (1992) , Deardorff (1998) and Helpman et al. (2008) .
The influence of immigration on international trade has been estimated primarily through a log-linear gravity model of export and import flows augmented with the logarithm of the stock of immigrants from specific source countries as an additional explanatory variable. Hence we focus in our meta-analysis on studies that are estimating 'gravity-like' equations with migration as an explanatory variable. The standard gravity equation specification for testing the impact of migration on trade between country i and country j is: In the present study we are interested in obtaining and understanding the distribution of the estimated and . We distinguish between import and export elasticities, because for any given host country the impact of immigrants on exports may differ from that on imports. In the literature, the impact on exports is considered more frequently than the impact on imports. From the 48 studies we used for our meta-analysis, we extracted 284 elasticities for exports and 229 elasticities for imports. Before discussing the insights from the meta-analysis, we will first briefly review this approach to the quantitative synthesis of empirical research results.
Introduction to meta-analysis
Meta-analysis is an increasingly popular and valuable tool to offer a statistical synthesis of quantitative studies that address largely the same impact question. One objective of meta-analysis is to test whether the pooling of study results that are individually inconclusive regarding a particular effect, may be able to jointly reject the null hypothesis of no effect (e.g. Stanley, 2001 ). Alternatively, meta-analysis may provide a stylized average quantity in a popular area of investigation, such as the price elasticity in the demand for gasoline or the rate of convergence of income across regions or countries. More importantly, meta-analysis aims to explain the observed variation in estimates across studies. Meta-analysis was initially applied in the medical and natural sciences to compare and synthesize quantitative impact results. Nowadays, this method is applied in many different 6 research fields in economics (see Doucouliagos and Stanley, 2011 (Holmgren, 2007) . Furthermore, the presence of publication bias is often a source of concern. This can arise when results that are not statistically significant or 'contrary to expectation' are less likely to be reported in journals and books, and more likely to be discarded by the researcher. The extent to which the results of papers formally published in books and journals differ from those in unpublished reports, and the extent to which there appear to 'missing' results among all those reported is explicitly considered in the present paper.
While the points made above suggest that scientifically sound meta-analysis of a wide range of empirical research findings on a specific issue in economics is challenging, the number of applications has been growing fast and a set of procedures and software has evolved that have become established practice. 6 These procedures take into account that in the empirical literature on a particular issue in economics there is unlikely to be homogeneity of effect sizes. The hypothesis that there is a single 'true' effect that underlies every study is unlikely to be correct. Instead there is both observed and unobserved heterogeneity. Observed heterogeneity can be accounted for by running meta-regression models in which study characteristics explain some of the variation in study outcomes. Various meta-regression models have suggested in the literature. We will estimate and compare several such models to gauge the robustness of the main findings.
The most common meta-regression model is a weighted least squares (WLS) approach, with the weights variable being equal to the reciprocal of the estimated variances of the individual effect sizes. If no study characteristics matter and there is no unobserved heterogeneity, a WLS regression is run of the elasticities on a constant term only. The resulting estimated constant term is identical to a simple weighted average of the elasticities and referred to as the Fixed Effect (FE) estimator. 7 If it is assumed that the observed study characteristics account for all heterogeneity, the FE can be extended by a WLS regression with study characteristics as explanatory variables. However, the FE 7 estimator assumes absence of unobserved heterogeneity. In the presence of unobserved heterogeneity, the Random Effects (RE) model is a more appropriate choice, because a random effects model considers both between-study and within-study variability and assumes that the studies are a random sample from all possible studies (Sutton et al., 2000) . When combining the RE model with the use of a set of deterministic observed study characteristics, a regression model results that can be estimated with the Restrictedl Maximum Likelihood (REML) approach proposed by Harbord and Higgins (2000) .
One issue that needs addressing is that most studies yield multiple estimates. The presence of more than one estimate per study can be problematic, because the assumption that multiple estimates obtained from the same study are independent is too strong. Furthermore, counting all estimates equally would tend to give too much weight to studies with many estimates (Stanley, 2001 ). There are different solutions in the literature to address this problem. Jarrell and Stanley (1990) used dummy variables for each study that provided more than one observation and Disdier and Head (2008) used a panel specification. In our meta-regression estimation, we take account of this issue by using a clustered approach with some estimators, in which each study represents one cluster, irrespective of the number of estimates the study generated. Before applying such procedures to the available estimates of the impact of migration on trade, we first describe in the next section the meta-analytic database.
Data
In order to acquire a representative set of journal articles, we selected from various economic literature databases all refereed articles that contain an estimation of a gravity model of trade in which immigration has been included as an explanatory variable. While only publications written in the English language were selected, we do not expect this to be a source of bias in the present application. Papers were selected also via extensive search by means of Google Scholar; in this way,
we obtained also a large number of downloadable relevant working papers that are not (yet) published in academic journals. We also used the technique of snowballing, viz. carefully scanning through the references of the already included studies. It is noteworthy, that there is a high degree of comparability of results between the published and unpublished papers in our database. As will be shown in the next section, the distributions are very similar although the mean impact of migration on trade is somewhat larger in the unpublished papers than in the refereed journal articles.
Our final sample consists of 48 papers (31 published in academic journals, 1 in a book, and 16 working papers or unpublished studies). These yielded up to 600 regressions from which the migrant elasticity of exports and/or imports could be derived, half of these representing equation (2) and half representing equation (3). However, some authors focused only on exports while others focused only on imports. Moreover, the studies by Rauch and Trindade (2002) and by Felbermayr et al. (2008) , which is an extension of the work by Rauch and Trindade, did not yield estimates that were comparable with those of the other studies, even after converting the reported coefficients into elasticities. 8 Consequently, the final dataset included 233 elasticities for exports and 178 elasticities for imports. 9 Table 1 lists the studies, the countries to which the analysis pertains, the number of equations (2) and (3) provided by each study, and whether the data refer to national of sub-national levels of trade.
Almost all studies utilize data from the post 1980 period. The exceptions are Gould (1994) who used US data 1970 US data -1986 Bruder (2004 ) who used German data 1970 -1998 , and Dunlevy and Hutchinson (1999 who used historical US data between 1870 and 1980. The difference between elasticities obtained from earlier data and more recent data is tested in the meta-regression models of section 5.
Table 1 about here
After the selection of studies has been made, the meta-analyst must decide on what attributes of the studies to record and the form in which such attributes should be coded. Many study characteristics are coded as dummy variables, equal to one for each regression that has a particular attribute. Other study characteristics are numerical, such as the years for which primary study observations were available. The decision which study characteristics to code and how to code these is not straightforward and time consuming. The quality of the meta-analysis dataset is 8 The regression equations estimated by Rauch and Trindade (2002) and Felbermayr et al. (2008) focus on particular migrant groups (predominantly the Chinese), and estimate the impact of the global ethnic network on global bilateral trade. The reported coefficients compare the case of the existing global network with the case of a complete absence of such a network. Most other studies focus on bilateral trade from a host country perspective and provide an elasticity that can be interpreted as the percentage change in trade when the number of immigrants increases by 1 percent from the current mean level. 9 After considering the entire distribution, four outlier estimates were removed: one each of Grima and Yu (2002), Hong and Santhapparaj (2006) , Ghatak and Piperakis (2007) and Lewer and van den Berg (2009). 9 therefore enhanced by independent verification of the dataset. For the present dataset, the original dataset coded by one of us was independently verified by two co-authors.
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To account for the possibility of differences in findings between those published in refereed journal articles, which are subject to some quality control, and those in online working paper series or available through other outlets such as conference papers, the data set includes a dummy variable equal to 1 for published articles. With respect to the econometric methodology employed to estimate the gravity model, a distinction is made between OLS, the Heckman selection model, the Tobit model, the pseudo Poisson model, IV/3SLS/GMM and other methods (such as FGLS).
The dimensions of the panel data (first year, final year, number of cross sections, observations per cross section, number of host countries or regions, number of home countries) are also taken into account. One dummy variable indicates cross-sectional data, while another indicates whether the final data were observed before 2000. It was also noted whether a fixed effects or random effects panel data generating process was assumed, and whether the model was static or allowed for autocorrelation.
Dummy variables also code whether the study estimated both import and export elasticities While the core specification was very similar across most studies, following equations (2) and (3), some covariates did vary between studies. Dummy variables therefore indicate the presence of the following covariates: income per capita; economic scale (GDP or population); distance; geography (adjacency, landlocked, remoteness); cultural similarity, incl. language; trade agreements; migrant skill composition; colonial ties; relative prices or exchange rates; temporary migration or duration of stay. Finally, account was taken of the use of migration as a single independent variable, or whether migration was interacted with other explanatory variables.
All dummy variables and their mean values (i.e. the fraction of observations for which the dummy variable is equal to one) are listed in Table 2 . In the next section, we turn to a descriptive analysis of the available evidence, while the following section reports the meta-regression models. 10 In case of disagreement, a consensus opinion was reached on the final coding. The process of generating the final metaanalytic dataset is very time consuming, requiring several months of selecting and coding papers. The verification process following construction of the initial database took 150 person hours in the present application.
Descriptive results
The range of estimates that were obtained from the primary studies suggests a great degree of heterogeneity across studies. Table 3 provides the basic descriptive statistics by country. While the vast majority of export and import elasticities are positive, for some countries some negative elasticities have been obtained. The most negative elasticity of exports is obtained for the US (-0.14).
The largest positive elasticity can be found among estimates for Australia and the EU, 0.65 in both cases. For imports, the most negative elasticity is again obtained for the US, -0.18, and the largest positive one for Portugal, 0.56. The mean elasticity for the effect of immigration on exports is positive for all countries except in the study that uses US/Canada regional trade data (Helliwell, 1997) . The largest mean immigration elasticity of exports is 0.43 (Australia). The mean elasticity of imports is also positive for all countries except Greece and Italy, with the largest in magnitude for
Portugal namely, 0.35.
Table 3 about here
The overall mean of estimated immigration elasticity of exports and imports is the same, 0.17. Of course if estimates existed for all countries, including migrant sending countries, this equality is to be expected as a result of balanced global trade. However, for the sample of countries considered here, it is the result of the countries being about equally divided into those for which the migrant elasticity of imports is greater than that of exports and those for which the opposite is true. The means reported in Table 3 do not take into account the statistical significance of the estimated elasticities. As noted in section 2, weighted averages that incorporate the statistical significance of effect sizes (elasticities in this case) in meta-analysis can be calculated in two ways.
The first way is the fixed effect (FE) model where it is assumed that there is one 'true' effect size that underlies all the studies and all differences in observed effect sizes (elasticity estimates) are due to sampling errors. The weight assigned to each effect size is then the inverse of its variance (called the within-study variance). The second way is the random effects (RE) model where it is assumed that the true effect size varies from study to study in a stochastic way, and the summary effect is the estimate of the mean of the distribution of effect sizes. The weight assigned to each effect size in this case incorporates both the within-study variance and the between-studies variance. The RE estimate is always closer to the ordinary average than the FE estimate. Table 4 shows the FE and RE weighted mean effect sizes of the impact of immigration on exports and imports, by country. Besides the differences in model specifications that we will capture in the meta-regression models, the differences in weighted mean effect sizes between countries can also be due to differences across host countries in immigration policies and in restrictions in bilateral trade between pairs of host and home countries. Even across similar countries, the impact can differ.
For example, the RE estimate for Australian exports is 0.44, compared with 0.20 for imports. In New Zealand, immigrants have a higher impact on imports (RE is 0.19) than on exports (0.07). Both countries experienced significant trade deficits over the period over which the estimates were calculated. It will be shown by means of the meta-regression models that these differences remain after controlling for differences in study characteristics. Consequently, there are intrinsic differences in these countries trading relations and immigration policies that are likely to have contributed to these differences.
Table 4 about here
We also observe from Table 4 that the FE elasticity of exports is positive for all countries except for Helliwell (1997) who combines data from Canadian provinces and US states. The largest FE weighted mean elasticity of exports is found for Australia (0.44). The FE elasticity of imports is also positive for all countries except Greece and Italy, with the largest in magnitude for Portugal, 0.42 (FE) or 0.37 (RE). The overall weighted mean of the estimated elasticities of exports is the same as the one for imports with the FE, but the RE weighted mean is slightly lower for imports. As expected, the RE weighted means are much closer to the ordinary averages than the FE weighted means.
The studies also differ by the estimation method used. 
Meta-regression models
Meta-regression models are estimated to investigate the extent to which the differences in the results between and within studies can be related to the characteristics of these studies. Let ̂1 ij ( ̂1 ij ) denote the elasticity for exports (imports) that has been obtained from regression i of study j and ̂ ( ̂ the reported standard error of the elasticity. If we assume that the underlying effects vary between primary study regressions and denote these effect by ( a randomeffects meta-regression analysis for the export elasticities is the regression model ̂
in which = , and . Here is the between-regressions variance, which is estimated from the data, is the set of primary regression equation characteristics that are considered to have an impact on the export elasticities, and represents the within-regression variance. The standard approach to estimating equation (4) 
The study characteristics we include in were already listed in Table 2 . The results of estimating equations (4) and (5) for the FE regression models are reported in columns (3) and (4) of Table 7 (with standard errors adjusted for clusters of estimates defined by the publications: 44 studies with elasticities for exports and 32 for imports), while those of the RE models are reported in columns (1) and (2) of Table 8 . The first two columns of Table 7 provide benchmark OLS regression estimates. The standard errors are generally larger with the REML estimator than with the clustered FE estimator. However, the coefficients are often of a similar magnitude and the two types of model tell qualitatively similar stories. Figure 3 . These are scatter plots of the precision of the estimates (the reciprocals of the standard errors) against the elasticities. In the presence of heterogeneity the funnel plots are only illustrative rather than formal evidence of publication bias, but it is clear that the two scatter plots suggest a bias towards large positive elasticities. Using the Hedges (1992) model, the average effect can be corrected for publication bias, while the extension proposed by Ashenfelter et al. (1999) accounts for heterogeneity. The results of the combined procedure are shown in columns (3) and (4) of Table 8 .
Figure 3 about here
Hedges (1992) formal model of publication bias attempts to estimate the probability that a particular regression is reported. The focus is on the p-value that is associated with each elasticity estimate, whereby studies with a lower p-value are more likely to be reported. Following this approach, we assume that there is a weight function (based on observed p-values) that determines the probability that a study is observed. The weight attached to the probability that the study is observed when 0 < p < 0.01, is set equal to one. 

can be obtained by maximum likelihood, using the likelihood function given in Nijkamp and Poot (2005) . The overall pooled average of the elasticities are given by the constants at the bottom of columns (3) and (4) of Table 8 . These values are repeated in the left hand column of the lower half of Table 9 .
Table 9 about here
The key parameter estimates of the publication bias correction model without accounting for study characteristics are given at the top of Table 9 , those for the models that account for study significant intercept is indicative of publication bias. The t statistic for the intercept is 7.43 for exports (n=233) and 7.97 for imports (n=178). In the presence of heterogeneity, this is only suggestive of publication bias, which can then be controlled for by including the standard error in meta-regression models.
characteristics follow further below. Table 9 shows that, as expected, studies with p-values greater than 0.1 are less likely to be reported than studies with highly significant elasticities (the weight is about 0.7 for exports and 0.4 for imports, relative to the p < 0.01 category). However, for regression estimates of export equations with p values between 0.01 and 0.05, the model suggests a greater probability of reporting, compared with the benchmark of studies with p values less than 0.01 (about 1.3 versus 1). This is somewhat counterintuitive, but it is a result that was also found by Ashenfelter et al. (1999) . In contrast, Nijkamp and Poot (2005) found 1 > ̂ ̂ in the wage curve literature.
This more intuitively plausible result is here found for imports, with ̂ around 0.6 to 0.7 and ̂ about 0.4.
The right hand side of Table 9 reports the key parameter estimates of the restricted model that assumes that there is no publication bias, in which case 2  = 3  = 1. Minus twice the difference in the log likelihood is Chi-square (2) The RE estimates that were already reported in Tables 4, 5 and 6 are again included in Table   9 under the column "Restricted", in the upper half of the table (not accounting for study characteristics). The values are 0.168 and 0.164 for exports and imports respectively. The pooled average RE effects in the REML model (the reported constants in columns (1) and (2) of Table 8 ) are identical to those reported on the right hand side of the lower panel of Table 9 ).
Without accounting for study characteristics, the 'between-regression' heterogeneity is huge: compare the RE estimate for exports in Table 9 (publication bias assumed) of 0.162 with the standard deviation of stochastic heterogeneity ̂ = 0.143. For imports the values are 0.136 and 0.126 respectively. Accounting for study characteristics, the RE estimates increase slightly (from 0.162 to 0.164 for exports, and from 0.136 to 0.150 for imports) but the 'residual' heterogeneity is reduced considerably (to 0.088 and 0.081 respectively). We also see from the lower half of Table 9 that accounting for publication bias lowers the RE estimate for exports by about 0.004 and for imports by about 0.018. In summary, based on the available studies, the 'best' estimate of the immigration elasticity of exports is about 0.16 and of imports about 0.15. In the remainder of this section we consider how these estimates are influenced by study characteristics, based on the 16 reported regression coefficients in Tables 7 and 8 . Each variable enters these regressions in deviations from the mean, so that the constant terms are equal to the pooled average effects.
13
In economic phenomena where the causality can run in both directions, regressions with cross-sectional data usually exaggerate the causal relationship (because such models cannot account for unmeasured phenomena that lead to a 'sorting' of the cross-sectional units). In the present application, there is some evidence of larger elasticities with cross-sectional data, with cross often being positive but the effect is not statistically significant for exports.
Another issue is the choice of period over which models are estimated. The variable before2000 is generally positive and statistically significant in columns (3) and (4) of Table 7 , and all columns but column (2) of Table 8 . This suggests that the trade-inducing effect of immigrants is particularly strong when the first migrants from a particular origin arrive, but that the impact becomes smaller once a sizeable migrant community has been established. This is consistent with the recent evidence provided by Egger et al. (2011) who suggest that the effect might be declining to zero for immigrant stocks greater than 4000.
The next set of study characteristics in Tables 7 and 8 Almost all of the coefficients on country dummy variables are statistically significant for export elasticities. For import elasticities there are more statistically insignificant coefficients but some still indicate that the effect sizes vary with the host country. The reference category is the study by Lewer and van den Berg (2009) who pool data from 16 OECD countries and a large set of immigrant source countries. We conclude that, even after controlling for other factors, there are inter-country differences in the immigrant elasticities of imports and exports. This is plausible given relatively large differences between countries in immigration and trade policies. However, the cause of such differences goes beyond what can be explained by the observable study characteristics. The use of country data rather than regional (state) data does not have a statistically significant impact on the results. Table 7 suggests that the trade facilitation effect of immigrants is less for homogeneous / producer goods. These are goods for which there is unlikely to be a home bias effect. The resulting 13 The constant in Table 7 is the pooled ordinary mean in columns (1) and (2); and the fixed effects mean in columns (3) and (4). In Table 8 , the constant is the random effects mean in columns (1) and (2) and the publication bias corrected random effects mean in columns (3) and (4).
drop in the elasticity ranges from about 0.06 to 0.12. For differentiated goods there is no statistically significant difference compared with the reference category of all goods.
There is no convincing evidence that the impact of immigrants on trade is greater for trade with developing countries than for trade with countries generally. The coefficient on ldctrade is only statistically significant for exports in column (1) of Table 7 . We find that panel models that include the lagged volume of trade in their specification find a smaller impact of immigration, particularly for imports (except for the FE model of columns (3) and (4) of Table 7 ). This result is highly plausible because the coefficient of immigration in dynamic models is the short-run effect, which is smaller than the long-run effect.
Interacting migration with other explanatory variables appears to have no effect in the gravity model. There is some evidence that inclusion of the income per capita variable in the gravity model increases the estimated impact of immigration on imports. A distance variable does the same thing for exports. The use of a country 'scale' variable has no effect on the immigrant elasticities. The Interestingly, the use of an exchange rate or price ratio variable in the regression equation lowers the migrant elasticity of exports, but increases it of imports. Finally, accounting for migrants' duration of residence or home country fixed effects has no generally conclusive effect.
Finally, the models discussed so far consider the estimation of the immigration elasticity of exports independently from the estimation for imports. Since many papers estimated both effects, the question arises whether joint estimation can improve the efficiency of the estimates. A total of 163 pairs of estimates are available. However, Figure 2 clearly shows that the correlation between the elasticity for imports and for exports is actually quite low. To consider the matter formally, we re-estimated columns (1) and (2) of Table 7 with the Seemingly Unrelated Regression (SUR) model.
This yielded results that are qualitatively similar to those already reported. Specifically: the presence of publication bias among elasticities for imports (but not significantly for exports); the elasticities estimated with data before 2000 are larger; the significance of some country and method effects; the elasticities for homogeneous goods and those of (short-run) elasticities in dynamic models are significantly smaller. 
Conclusions
In this paper we analyzed the distribution of immigration elasticities of imports and exports across 48 studies that yielded 300 estimates. The results confirm that immigration boosts trade, but the impact is less on trade in homogeneous goods. An increase in the number of immigrants by 10 percent increases the volume of trade by about 1.5 percent. Among the countries considered, the effect on imports is greater than that on exports in about half of the countries, but after correcting for unobserved heterogeneity and publication bias, the average immigrant elasticity of exports is slightly larger than that of imports. The estimates are affected by the choice of some covariates, the nature of the data (cross-section or panel) and the estimation technique. Elasticities vary between countries in ways that cannot be explained by study characteristics; host country differences in immigration and trade policies may matter for the impact. The positive elasticities of immigrants for both exports and imports indicate that the stock of migrants in the host country complements trade flows.
As in many areas of applied economic research, the question remains to what extent the estimated partial correlation is indicative of a truly causal effect. The meta-regression models compared estimates obtained with methods that accounted for endogeneity (such as IV, 3SLS and GMM) with those that did not, but the results did not conclusively show a bias of the latter.
However, the selected instruments may not be effective in reducing reverse causality in any case.
Current migration is commonly instrumented by past migrant stocks under the assumption that migration flows are based on historical networks and 'well-trodden paths' rather than current economic conditions. This does nonetheless not preclude a strong link between past migration and current trade that violates the assumption of independence between the instrument and the error term in the trade equation. Consequently, alternative methods should be considered, such as generalized propensity score estimation or the use of 'natural experiments', which have already been extensively applied to the issue of the labor market impact of immigration (see Longhi et al. 2010 ). For the analysis of micro level evidence, e.g. whether the act of migration is an inducement to engage in international trade, one might even consider the impact of 'true' randomization where migrants are selected through ballots (e.g. Gibson et al. 2011 ).
Other possibilities for further research would include a focus on developing countries. The impact of the diaspora has been to date predominantly assessed with respect to the host country rather than the source country. 15 The meta-analysis suggests that bilateral trade impact of immigration may on average slightly favor the host country (with the elasticity for exports being slightly larger than for imports). Of course, a negative impact on the trade balance of the sending country might be offset by significant remittances. Additionally, there could be impacts on services trade (including tourism) and foreign direct investment. Clearly, the consideration of the impact of international migration on both sending and receiving countries with respect to the full range of international economic linkages, and their interactions, offers still much scope for further research. The columns report regression coefficients of linear regression models explaining the immigration elasticity of exports (columns (1) and (3)) and imports (columns (2) and (4)). Columns (1) and (2) display benchmark OLS coefficients. Columns (3) and (4) report coefficients of the fixed effects model, estimated by WLS (with weights equal to the reciprocal of the squared standard errors of the effect sizes); with the standard errors in parenthesis adjusted for clustering by publications. There were 44 publication clusters in column (3) and 32 in column (4). The reference dummies are ols for methodologies, world for geographical area, and allgoods for product differentiation. The dummy variable for Germany was omitted in the imports equations due to perfect collinearity. The columns report regression coefficients of maximum likelihood linear models explaining the immigration elasticity of exports (columns (1) and (3)) and imports (columns (2) and (4)). Columns (1) and (2) display coefficients of the random effects regression model estimated by residual (restricted) maximum likelihood (REML) . Columns (3) and (4) report coefficients of the Ashenfelter et al. (1999) publication bias model. The reference dummies are ols for methodologies, world for geographical area, and allgoods for product differentiation. The dummy variable for Germany was omitted in the imports equations for comparison with Table 7 . 59 n 178 178 * significant at 10% level; ** significant at 5% level; *** significant at 1% level Notes: These estimates have been obtained with the maximum likelihood procedure described in Hedges (1992) , Ashenfelter et al. (1999) and Nijkamp and Poot (2005) . The coefficient of the study characteristics that are included in the models of the lower half of the table can be found in columns (3) and (4) 
